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Explanatory note

In order to clarify the figures quoted, it is necessary to give
definitions of the headings for the various tables and to specify the time
involved.

OVERALL PS SCHEDULED PERIOD is defined as the time which elapses between
the end of one PS running period and the end of the next.

PS RUNNING PERIOD is defined as the time of continuous PS operation from
the scheduled end of a PS start-up until the beginning of the next shutdown
procedure and includes stops for breakdowns, etc.

HEP RUNNING PERIOD is a period of continuous PS operation for High Energy
Physics. They are generally three such periods per PS running period, not
necessarily of equal length and separated by a machine development period.

Change since last year

New Table No. 20: FAULT DISTRIBUTION BY SYSTEM FOR AA

New Table No. 26: TOTAL PSB INTENSITY PER RING AND NUMBER OF PULSES

- New Table No. 27: STATISTICS OF PS INTENSITY AND FAULTS SINCE 1981
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TABLE 1 : A VIEW OF PS PERFORMANCE FOR 1985

TABLE 2 : STATISTICS OF PS OPERATION

For each "overall PS scheduled period", the following statistics are
given:

Clock time : total number of hours in the "overall PS scheduled period".

Closed-up time is the total of the following:
- HEP : time used for high energy physics
- M : time used for machine development
- MSU : time used for machine setting-up
Start/Stop : time allocated to starting up and stopping the PS

Part.tests (P.T.) : time taken for magnet, Linac and PSB testing, prior
to PS start-up

Cooling-down and miscellaneous : time allowed for PS cooling-down plus
all the other time not included under the various headings of this
chapter.

TABLE 3 : DISTRIBUTION OF HEP TIME

Under this heading, the time used for high enerqy physics is divided
into four distinct cateqgories (expressed as a percentage of total hours
of HEP time), viz.:

RUNNING % : time during which the beam is actually used for
ON TIME high energy physics
SETTING-UP% : high energy operation setting-up time attributed
to HEP
FAULTS% : self-explanatory

OFF TIME

USER REQUEST%: time during which PS is stopped at HEP users
request

TABLE 4 : HEP STATISTICS OF INTENSITY AND NUMBER OF PULSES

The total intensity, the total number of accelerated beam pulses and the
. . 1 12 .

average intensity (1 Tpp-" = 10 "~ protons per pulse) are given. These

are calculated for the entire HEP time in each "PS running period".



TABLE 5 : TOTAL DISTRIBUTION OF BEAM INTENSITY (HEP)

The distribution of the beam between the various targets and ejection
systems is given for the HEP time of each "PS running period". Totals
and percentages are quoted for the year 1985.

(APTST : tests of AA injection and ejection at 3.5 GeV/c)

TABLE 6 : HEP STATISTICS

This gives the total number of hours of HEP time, the total number of
accelerated beam pulses, the total intensity and the average intensity
computed over the total time for the year 1985. The same figqures are
given for the period 1960-1984 inclusive and under "Grand Total” are

given the overall totals and overall average for 1985.

TABLE 7 : DISTRIBUTION OF MD TIME

Under this heading the time used for machine development is divided into
two distinct categories, viz.:

ON TIME RUNNING % : self-explanatory
OFF TIME FAULTS % : self-explanatory

TABLE 8 : MD STATISTICS OF INTENSITY AND NUMBER OF PULSES

The total intensity, the total number of accelerated beam pulses and the
average intensity are given. These are calculated for the entire MD time
in each "PS running period".

TABLE 9 : TOTAL DISTRIBUTION OF BEAM INTENSITY (MD)

The distribution of the beam between the various targets and ejection
systems is given for the MD time of each "PS running period". Totals and
percentages are quoted for the year 1985.

TABLE 10 : DISTRIBUTION OF MSU TIME

Under this heading the time used for machine setting-up is divided into
two distinct categories, viz.:

ON TIME % : self-explanatory
OFF TIME % : self-explanatory



TABLE 11 : MSU STATISTICS OF INTENSITY AND NUMBER OF PULSES

The total intensity, the total number of accelerated beam pulses and the
average intensity are given. These are calculated for the entire MSU
time in each "PS running period".

TABLE 12 : TOTAL DISTRIBUTION OF BEAM INTENSITY (MSU)

The distribution of the beam between the various targets and ejection
systems is given for the MSU time of each "PS running period". Totals
and percentages are quoted for the year 1985.

TABLE 13 : STATISTICS

This gives the total number of hours of HEP.+ MD + MSU time, the total
number of accelerated beam pulses, the total intensity and the average

intensity computed over the total time for the year 1985. Under "Grand
Total"™ are given the overall totals and overall average for 1960-1985

inclusive.

TABLE 14 : FAULT DISTRIBUTION BY SYSTEM

This gives the breakdown time per "PS running period" according to the
various PS system®. Totals and percentages for 1985 are given.

TABLE 15 : VARIATIONS OF AVERAGE INTENSITY (HEP)

The evolution of average intensity during HEP time of each "PS running
period" is plotted on a graph.

TABLE 16 : PERCENTAGE OF FAULTS

This graph shows the percentage of faults per "PS running period".

See annex 1 for the meaning of this heading.



TABLE 17 : AVAILABILITY FOR THE SPS AND AA IN PERCENTAGE

This graph shows the availability for the SPS and AA in percentage. It
is calculated for the HEP time of each "PS running period" according to
the formulae:

HEP time - (HEP faults + continuous transfer faults during HEP)
HEP time

for SPS

and

AA running-in time - Total PS faults (as seen by AA) for AA

AA running-in time

TABLE 18 : FAULT DISTRIBUTION BY SYSTEM (Number of faults/total time)

This table gives the breakdown time for the year 1985, according to the
various PS systems*. The faults are further subdivided into particular
time slices as follows:

0 to 10 minutes
10 to 20 minutes
20 min. to 1 hour

1 to 3 hours
3 to 6 hours
more than 6 hours

TABLE 19 : FAULT DISTRIBUTION BY SYSTEM FOR THE BOOSTER (Number of
faults/total time)

This table gives the breakdown time for the Booster only, for the year
1985.

TABLE 20 : FAULT DISTRIBUTION BY SYSTEM (number of faults/total time)
for AA. This table gives the breakdown time for the AA only, for 1985

TABLE 21 : STATISTIQUES AA (Y. Renaud)
Récapitulatif pour 1'année 1985.

TABLE 22 : 1985 PS SCHEDULE

See annex 1 for the meaning of this heading.



 TABLE 23 : STATISTIQUES LEAR (R. Ley)

Statistiques LEAR pour 1985.

 TABLE 24 : ANNUAL STATISTICS FOR THE PS COMPLEX (monthly)

« TABLE 25 : EVOLUTION OF FAULT DISTRIBUTION BY SYSTEM SINCE 1981

« TABLE 26 : TOTAL PSB INTENSITY PER RING AND NUMBER OF PULSES. The
distribution of the beam between the different transformers is given for
each "PS running period". Total intensity and number of pulses are
quoted for 1985.

o« TABLE 27 : STATISTICS OF PS INTENSITY AND FAULTS SINCE 1981.

Références

L. Henny, Opération du PS - Expériences de Physique, PS/0P/Notes 85-14,
85-21, 85-29, 86-1.

M. Bouthéon, Monthly Management Reports, Technical parameters, for 1985
(January 1986).



TOTAL 97.85 x 1018p*

TOTAL 162.0 x 10'1F

/.

( 18.3%

P S P S

04 %
J EAST HALL

11%
M ™MD

09%
F MSuU
N\

'

TABLE 1

79.3 %

T R A A

3 |
1

A\

3 I } - 4
10 20 30 40 50

€0 70 80

X 101%rotons

Fig.1 GENERAL DISTRIBUTION OF p ACCELERATED BY THE PS

IN 1985

Wf””'

l
SCHEDULED e
RUN TIME

6474h SCHEDULED

\LM’\HM DOWN TIME

6045h :
299h:
130h:

420h:

580 h:

1706 h:

HEP

MD
MSU

PS FAULTS(6.5%)

PARTIAL TESTS
START/STOP

MAINTENANCE,
INSTALLATION
AND COOLING TIME
FOR RADIOACTIVITY

Fig.2 DIVISION OF PS CAKE FOR 1985

\

4
T

34%

LEAR

19%
RN MD + END OF RUN + STACK LOSS

B sPS

; ' ' t
10 20 30 40 50

+ +
60 1" 70 80

x 10 antiprotons

Fig.3 GENERAL DISTRIBUTION OF p BY AA IN 1985



TABLE 2

R J— — — . — aNIL dN
- - - |ooo: 92| 072 0z | 59 9 606 | 806 g3sond
6t | 9u | 9y |55z l6se | 02| 571 s 7€ | s | 069 | 699 | T00i| Tnsonsn
669 | &104| 207 |2599|2599| sL1| o5l ocr | 662 | S06 | S709 | 6e09| 09.8| o
L6l 8s | 9¢ | essz| essz| ¢ 9€ 9 43 2 | &z | zsz | zuoe| zs-se
80! 09 891 o€
/S ve | v | seat| sea| € 2l 2/ 44 vl | s0u soit | woes | ee-9z
521 ev | v lew|anl| ¢ 2! 2l 98 06 wiel | 8961 | 0894| S2-91
80! 09 89/ 51
66 92 09 | 1901 | 190 | 69 oL oL 69 69 £58 €589 el | #m-L
99l | 0%2 986 9-1
sunow | (sunom | (sunow |53uoal GISE [SETEH  miom. | amnamiss | ammom | asinasms| aansom | asmagnos| (SU1OM | oN
snoanvTaEosw TVLSNI| /1HV1S| ‘N'SN ‘aOn d3H INIL WIIM
ziooaozh._ ..—.nw_Z_<E 14d V104 INIL dN-=a3so1d MO0T10

NOILVH3dO Sd 40 SOILSLIVIS




DISTRIBUTION OF HEP TIME IN HOURS (IN %)

TABLE 3
ON TIME OFF TIME J TOTAL
WEEK N© } USER |HOURSOFN.P
RUNNING [SETTING-UP| FAULTS REQUEST WORKED
1 SCHEDULED SHUT DOWN
2 ] " I}
3 ] 1] ]
4 ] ” ’
5 ] ” I
6 ¥ 4 ¥
7
8
9
:t: 743 27 98. 54 70.39 853 00
12 (87.2) (11.6) (1.2)
13
14
15 SCHEDULED SKHUT DOWN
16
17
18
19
20 7277.05 83.36 79.79 1374.00
;; (92.5) (6.1) (1.4)
23
24
25
26
27
iy 60. 56 0.06
i: 1044.58 . ) 1106.00
o (94.5) (5.5) (-)
32
33
34 SCHEDULED SHUT oowN
35
36
37
38
39
40
41
. 40.2
442 257115 140.27 078 2712 00
" (94.8) (5.2 (-)
46
47
48
49
50
51
52
TOTAL % 93.1 6.4 05 100.00
TOTAL
HOURs | 5630.45 383.53 | 30.22 |6045.00




HEP STATISTICS OF INTENSITY AND NO OF PULSES T

ABLE4
WEEK N© TOTAL INTENSITY |AVERAGE INTENSIT\I NUMBER OF
[10%p*] [Tpp'] PULSES
1 SCHEDULED SHUT D0WN
2 L4 [ "
3 " [ »”
4 4 [ "
5 » [ ] "
6 ) " "
7
8
9
10
:; 875 5 6.96 7 258 704
13
14
15 SCHEOULED SHUT DOWN
16
17
18
19
:‘: 2 338.6 9.96 2 348 660
22
23
24
25
26
27
28
i 1 720.5 7.88 2 184 755
31
32
33
34 SCHEDULED SHUT JOwWN
3s
36
37
38
39
40
41
42
43 4 656.3 17.57 4 044 247
44
45
46
a7
48
49
50
51
52
TOTAL 9 590.9 9.7% 9 836 366

1700 ': 10"%pp’
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HEP STATISTICS TABLE 6
TOTAL TOTAL NUMBER| TOTAL NUMBER
YEAR HOURS OFN.P OF PULSES OF PROTONS AVERAGE
WORKED | ACCELERATED [10'¢] (Tpp ']
TOTAL FOR 6 045.0 | 9 836366 | 9 590.9 9.75
1985
TOTAL FOR 125 027.8 183 84249 | 72 060.5 3.92
1960...1984 ' ’ '
GRAND TOTAL | /35 o729 1193 676 860 | 87 657 4 4,22

1960...1985




DISTRIBUTION OF MD TIME IN HOURS (IN %)

TABLE 7
ON TIME OFF TIME J TOTAL
WEEK No©O . USER HOURSOFMD
RUNNING |SETTING-UP| FAULTS REQUEST w WORKED
1 SCHEDULED SHUT 20WN
2 G s n
3 ’ y ’
4 ’ Vi ’
5 " " "
6 ’ ] U
7
8
; 57.30 77.30
. ' ‘ 69.00
. (83.3) (16.7)
13
14
15 SCHEDULED SHUT DOWN
16
17
18
19 79 36 4.24
20 ‘ ' 84.00
2! (94.8) (5.2)
23
24
25
26
27
28 5
1;(9) 707.0 6.55 174 00
i (93.9) (6.17)
32
33
34 SCHEQULED SHUT DOWN
35
36
37
38
39
40
41
42
44 (100.0)
45
46
47
48
49
50
51
52
TOTAL % 92 4 7.6 700.00
foes | 276.11 22.49 299. 00




M. D. STATISTICS OF INTENSITY AND NO OF PULSES

TABLE 8
TOTAL INTENSITY [AVERAGE INTENSITY NUMBER OF
WEEK N©O
[10'p*] [Tpp ] PULSES
1 SCHEDULED SHUT DOWN
2 ] ” “
3 " »
4 v ] "
5 " '] "
(. ” » "
7
8
9
10
" 24.7 1.71 223 361
12
13
14
15 SCHEDULED SHUT DOWN
16 :
17
18
19
p” 33.9 2.72 124 668
22
23
24
25
26
27
28
29
30 70.2 3.62 28 174
31
32
33
34 SCHEDULED. SHUT DOWN
35
36
37
38
39
40
41
42
43 40.3 0.96 419 420
44
45
46
47
48
49
50
51
52
TOTAL 709.1 71.37 795 623

1Too': 10"pp!
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DISTRIBUTION OF MSU TIME IN HOURS (IN %)

TABLE 10
ON TIME OFF TIME T TOTAL
WEEK NO ) USER _ |HOURSOFMSU
RUNNING [SETTING-UP| FAULTS | peorcer (MU ol er
1 SCHEDULED SHUT DOwWN
2 ” a "
3 ’ ' .
4 n [
5 " . 1]
6 . [ '
7
8
: 0.02 95
1o 60. .58 70.00
" (85.1) (14.3)
13
14
15 SCHEDULED SHUT DOWN
16
17
18
19 915 2.45
20 ' ' 12.00
:; (77.5) (22.5)
23
24
25
26
27
-~ 712.00
o ‘ - 12.00
e (100.0)
32
33
34 SCHEDULED SKHUT O0WN
35
36
37
38
39
40
41
i 35.34 0.2
43 ’ ' 36.00
as (98.9) (1.1)
as
46
47
48
49
50
51
52
TOTAL % 89.9 10.1 100.00
TOTAL
HOURS 176.51 13.09 730.00




M.S.U.STATISTICS OF INTENSITY AND NO OF PULSES

TABLE 11
WEEK No | TOTAL INTENSITY |AVERAGE INTENSITY|  NUMBER OF
[10'p*] [rpp ] PULSES
1 SCHEOULED SHUr DOWN
2 L4 ’ [}
3 [} I} ’
4 Y 4 "n n
) n ] ]
) ’ ” "
7
8
9
10
:; 72.3 1.16 105 816
13
14
15 SCHEDULED SHUT D0OWN
16
17
18
19
ot 10.0 5.27 18 971
22
23
24
25
28
27
28
29
30 35.7 3.93 90 756
31
32
a3 _
34 SCHEQULED SHUT Q0WN
35
36
37
38
39
40
41
42
43 27.2 3.84 70 806
44
45
46
47
48
49
50
51
52
TOTAL 85.2 2.98 286 349

1Tpp 'z 10"pp’’
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PS STATISTICS
FOR HEP+ MD + MSU

TABLE 13

TOTAL TOTAL NUMBER| TOTAL NUMBER
YEAR HOURS OF PULSES OF PROTONS AVERAGE
WORKED | ACCELERATED [10'¢] (Tpp ']
TOTALF
o OR 6 474.0 |70 978 338 9 785.2 8. 96
85
TOTAL FOR
728 790 3 |188 695 503 | 73 743.8 3.97
1960.. 1984
GRAND TOTAL | \5r o543 1799 673 841 | 83 529.0 4.18

1960 .. 1985




TABLE 14
YEAR 1/1 | 11/2 8/4 | 15/4 | 24/6 | 19/8 | 26/8
1085 |70/2 | 7/4 | 1476 | 236 | 18/8 | 25/8 | 31772 [TOTAL
TIME
] ; ;
+
1EP+ 3 | 992 : 7470 | 1232 § 2780 |6 474
(HOURS) S
BREAK-
DO ~
TME | § |2z S | %04s| 6757| Y |m053|419.57
(HOURS) ©
BREAK- Q Q
DowN [ S | o | S| g2 | 55 S 51| 65
v . . . Q . .
TINE | 3 3
PERCENTAGE
FAULT DISTRIBUTION BY SYSTEM (HOURS) ToTALTIME| OF TIME
WORKED LOST
=6474h |=419h51
MAIN
MAGNET 24.09 ~ 1.23 3471 (29.13| 045 | 7.0
& AUXIL.
MAIN
GENE- 2.29 135 | - 3711715 011 | 17
RATOR
LINAC 25 56 1050 | 9.40 2527|7153 1.11 | 171
BOOSTER 16.15 15.35 | 8.56 27.2016806) 1.05 | 16.2
N 2 >
INJECT.| S - S | 477 | 343 3 427171221 019 | 2.9
Q
w
ZlacceL.| § | 4.72 5 3.081| 1.16 5 55717433 023 | 35§
- S B3 b3
<
s |vacuum - 0.13 | 2.12 409|634 010 | 1.6
< S 9
EJECT&| S 3 3
TARGETS § 514 g 221 | 049 § 4.57 |1321 1 027 | 3.2
CONTROL 2703 39.01 | 13.52 24.02 10358 1.61 | 24.8
BEAM
TRANS - 072 022 | 128 2.55| 457 008 | 1.2
PORT
MISCELL) - 013 | 037 651 741| 012 | 1.8
EXTER.
FAULTS 14.52 13.16 | 23.55 2756 |7959| 17.24 | 19.0
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PS/0P/YR/ed
17.1.1986

STATISTIQUES AA

Période : ANNEE 1985 du 27.02 au 23.12.1985

I FONCTIONNEMENT AA

Heures prévues par schedule
Heures effectivement réalisées

Observations

TABLE 21

5764h
5781h55

Les pertes de stack incluent les pertes pour raisons extérieures

(orages en particulier)
II  PANNES PS

Total des pannes PS (vues par le AA)
Disponibilités du PS pour le AA

III PANNES AA

Total des pannes AA
AA down time (sans perte de stack)
AA down time (avec " o)

Répartition des différentes pannes

- - ———— —— -~ —— —— - ——

AA inj. line :176h42 Vacuum

AA ej. line : O Comput controls
AA ring el : 11h15 Timing

Kickers s 21h51 Security
Shutters ¢ 4h11 Water

RF ¢ 37h31 Miscellaneous
Stoc. cooling : 14h58

IV FONCTIONNEMENT EFFECTIF DU AA

a) Sans tenir compte des pertes de stack
b) En tenant compte des pertes de stack

v PRODUCTION D'ANTIPROTONS

VI  PERTES DE STACK
représentant un temps d'accumulation de

VII 5TACK MAXIMUM DURANT LA PERIODE

407h34
93,0%

359h47
6,2%
16,9%

Oh25
47011
6h17
Oh50
28h40
9h56

5422h08 (soit 93,8%)
4802h18 (soit 83,1%)

16196,96 109 (en = 3709 h)
z=z=z=z= (soit = 4,4 10°/h)

2805,93 10°
619h50

4,2376 101! 1e 23.11 a 3n52



1985 ACCELERATOR SCHEDULE

------------ TABLE 22
JAN FEB MAR
112(3|4]5|6|7|8|9]|10|11 (12|13
MO 7 14 21 28 4 1 T;:-- 25 a 1 18 25
TU 1 11
WE
TH —rs swur jpown 31 > 28 P—1
FR 1 1
SA
SU |s 13 20 27 3 10 17 24 3 10 17 24 3
AA STOP -
APR MAY JUN
14| 15|16 |17 (18 {1920 21(22| 23|24 |25 |26
MO | 8 15 22 [29 6 13 20 27 3 10 17 24
TU A -
WE 1
TH P 2
FR 31 N
SA | 1 .
SU |7 14 21 28 5 12 19 26 2 9 16 23 30 j’
+——AA S7T0P
JUL AUG SEP
271281 29(30|31(32|33|34(35|36|37|38|39
MO |1 8 15 22 29 5 12 19 26 2 9 16 23 |
Tul i
WE it ”
v [lp3: P4
FR SppS|+
SA 31 |LEAR
SuU |7 14 21 28 |4 1 18 Jos 1 8 15 22 29
AASIOP  ——
OCT NOV DEC
40/ 41| 42(43|44/45/46(47 |48 (49|50 51|52
MO (30 7 14 21 28 4 1 18 25 2 9 16 23
TU |1
WE sp5s |*
TH 31 P-_4 LEAR
FR 1
SA - 30
SU s 13 20 27 3 10 17 24 1 8 15 22 29

TTITTT1 PSR- PS MO



Statistiques LEAR pour 1'année 1985

TABLE 23

p/p
Heures prévues 1573
MD + MSU
Heures réalisées 1276
Heures prévues 2651
Total des impulsions 1612
PHYSIQUE Impulsions réalisées 1391
Impulsions perdues 221

* déversement d'environ 1 heure

R. Ley
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7 7 SYSTEM
MAIN MAGNET MAIN LINAC BOOSTER INJECTION ACCELERATION
& AUXILIARIES GENERATOR
TOTAL: 1981:= 573747’ 1982=492"75' 1983= 498756’ 1984=494"03’
1485=4719/57'
%
404
30+
20+ ////} 85
83
82
10 8
/ 81 /
/// | %JSYSTEM
VACUUM EJECTION CONTROL BEAM MISCELLANEOUS EXT.FAULTS

% TARGETS TRANSPORT

EVOLUTION OF FAULT DISTRIBUTION BY SYSTEM SINCE 1981



TABLE 26

2212} (¢0L)S3S1Nd
| 9%4 014 1no
$86 01 £LS 8205 9187 895 NOILYH313D0V aviol
£EVC L $0L £2L8 LYES 859 3HN1dVYD
067 4 8Eb 7189 . LL29 [7X] NOILO3rNI
2655 ¢ 7.9/ K327 _$9%0 ¢ 6£02 0Z vil
L6YY (c0L)S3SINd
£8L7 1Nno0
88LS %l L65C £752 3 NOILVH313D0V 26 ¢t
6LLS /A4 5482 8282 76 34NL1dVO
9589 £? LZYE LOEE 68 NOILD3CNI
¥501 4 /8 2599 L6LS VA3 0C VH1
2592 (c01) S3SINd
8641 1Nno
656/ L82 024 089 248 NOI1lYH31300V £c-97
0s€2 0L€E 206 L9 ILE 34N1dVD ‘
1162 4L 260! 626 £l NOILD3rNI
6515 _S€L 5761 989/ £6L 0C vl
06§92 (¢OL) S3SIN
X444 1NnO
8652 6512 0441 9901 £22 NOILLYH3T1320V ¢z 9
1882 192 8721 L7 [ T2 3HN1dVD
{6EE 9/€ ESYL £2€l 662 NOILO3rNI
9029 %29 £592 62€Z 00L 0z vHl
62¢€2 (¢O1) S3SINnd
Q€L 1n0
0921 75 109 L7S 8¢ NOILVH31309V "y
£291 2L 869 509 87 34NLdVO
87L ) 2014 878 924 7 NOILO3rNI
ELLE 7,1 §251 cses 222 0Z vil
Iviol I ONIH Z ODNIY € ONIH ¥ SNIY oN M33IM

SNOLOHd g0t NI JHV S3INTVA 1TV

S3SNd 40 oN ANV ONIH

d3d ALISN3LNI

g8Sd 1viol




TABLE 27

t
T + ¢ H
1 !
: 1 Hi
o t ir
i + H T
i T
r
1 t
g i }
1 T
T + : T
T I I
H 1 1 H
i1 T I T
1 e
e 1 1 1 T
T Hu ' Tt
HT t ! ;
T I T 1t
! { I 11
I I I L 1
T T
t t t i
1! T
1 4 o
I T 841
. 1 1 H
t I T
1 }
51 e T
121 1944081
T 1
: ; s
”e T 1 T 1 T
: i ; i t -
) T 1 : i
: i 1 H T
T T 131 {
-.. I T T N 18 rr i 1
I i . }
[ v 19VIT t
e} T ii A4 i1 : 11 ;
s} : g it Torft T ;
I 1 ;
! L t
1 LA 1
128} H1 I 194
120 E 5 ! ? "
ne T t L +
. T " !
Jout i :
102 ; o I
1 =3 T4 b
(Y 1 ! ! n1een
oo| - it : HHHH
(v t 1 I
78} - " H
22 H H
asf T
. s
P s
sef L
asl- H-E
« -
ae T
20 : -]
24 I t
1 LT
b
8
e
OO P 0 —
TS t (i ST i T
e (901
1} i i} RVILEENT HBONET e
o | i 11189081 MO1Y phisve
i i TVapnT o i
h 199 18 bous
e (BT ILIRREtS R4 11T}
T ; 808 §8! ot speng a8y s
H 1 TEET 1t
1 i :
T b (os2 :
L ¢ 1 H o
3 i 1 2 1
l + "
Tad 4
1 i Y
+ Lafes rH +
jrass
I t I H
1
oo 1 1
puws owves

p STeSrErYTy e X




Annex 1

FAULT DISTRIBUTION BY SYSTEM

Main magnet and auxiliaries

Here are gathered all the faults of the PS magnets (PR.BHZ), the
cooling system, the PFWs (PP.W), the "high energy" quadrupoles

(PR.Q ), the sextupoles (PR.X ), the Tekelecs

type power supplies (PP.T ), the power supplies for type

"p" (PP.D ), the power supplies for type "M" (PP.M ),
‘the equipment for "B" and "BO.1" train generation (PX.TB ),
the shims, the octupoles (PR.O ) and the dipoles (PR.D).

Main generator

All the faults concerning the main magnet power supply are classed
in this section.

Linacs I and II

All the Linac faults (including controls) for the old (Linac I) and
the new (Linac II) are found here, except for vacuum faults (see the
vacuum diagram annexed).

Booster

All the Booster faults (vacuum, RF, controls, etc.) are classed here,
beginning from I-VS2 (BI.VVS1O) up to T-VS5 (BTP.VVS20) for the
vacuum; the ejection line to the PS up to T-Q05 (BTP.QNO10) inclusive
(transfer line) for the magnet units; the transfer line up to and
including TIS (PI.SMH42) for the magnet power supplies and for
demineralized water supply.

Injection

This section comprises all the faults related to 50 MeV and 800 MeV
injection, viz.:

Inflector 26 (PI.SMH26), injection quadrupoles (PI.QNO), BLW (PI.DHZ),
vertical dipoles (PI.DVT), KM28 (PI.KFA28), BD44 (PTE.DVT10), kicker 22
(P1.KSW22) and 30 (PI.KSW30), skewed quadrupoles (PI.QSK ),
injection sextupoles (PI.XNO et SK), the Booster injection line to

the PS (transfer line), i.e. the magnet after T-Q05 (BTP.QNO1O),
«T-Q06 .....10, BTP.QNO20 ...60), T-DHO3 ...5 (BTP.DHZ20 ...40),
T-DVO5 ...9 (BTP.DVT10 ...50), BLM (PR.MBL ), T-TRI (PI.TFA),

T-TR2 (BTP.TRA , Sem Grids (PR.MSG), TV30-34-46 (PR.MTV30-34-46),
TU2...5 (BTP.UES00...30), TIK (PI.KFA45), TIS (PI.SMH42), SB4O...44
(PI.BSM40...44)), beam dumper (PR.STP ), and the new equipment :
the fast kicker (PI.KFA28), horizontal dipoles (PTE.DHZ10), Sem Grid 26
(PI.MSGH26L, MSGH26P, MSGV26L), TV 26 (PR.MTIV26).



10.

11,

12.

Annex 1

Acceleration

All the faults related to the radio-frequency (beam control, cavities,
etc.) which can be defined as active equipment are found here;

plus all the faults concerning what can be called the passive part,
I_measuring system (PR.TRA72), the ACEM detectors (PR.MBL ),
the pick-up stations (PR.U). (See annex 2 for passive part).

Vacuum
All faults related to the PS, Linac I, Linac II, FA58, ligne FT16
and LEAR are found here, according to their position in the layout

(see vacuum diagrams annexed).

Ejection - targets

Here are classed all the faults concerning the FAK (PR.KFA), fast
bumpers (PE.BFA), the septa (PR.SMH), the internal targets (PR.TP,
PR.TM), the dump targets (PR.TD), the ejected beam servo system,

the minitoposcopes (PR.MIO), the "Cerenkovs", the TV's (PR.MIV),

the septa and external targets lighting equipment, the measuring
transformer for extracted beam, the SEC's and the BLM's (PR.MBL ).

Control

All the faults of the various parts of the centralised PS computer system
are found here, plus the security ((beam stoppers (BI.STP.BRi. STP-BTP.STP),
fire detection equipment, barriers, etc.)), the timing (pulse distribution
to linac, MCR, CB, etc.).

Note: 1) The faults due to security are put here.

2) As indicated in 3. and 4., the controls faults are included
for the Linacs and the Booster as in the past.

Miscellaneous

All the faults found here will be dealt with in detail in Annex 3.

Beam transport

All the faults related to the separators, the magnets, the quadrupoles
and their cooling system, the vacuum ejected beams, the septa (ex.

MNP 35/1-2) and the hydrogen targets are to be found in this
section; plus the ATP1l, ATP2, FTD, TT2 and FA58 lines.

External faults

A1l the faults which are not attributed to an element found in or
around the PS, i.e. thunderstorms, mains failures, stops due to

SB causes (water supply, water pump below door 4, ventilation, etc.)
are classed here. (Details in Annex 4).
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ANNEX 2

PASSIVE PART ACCELERATION FAULTS (Number of hours) - 1985

NO FAULTS



MISCELLANEQUS FAULTS (Number of hours) - 1985

0h04
0h09

Oh18
0h19

0h12
Oh15
Oh14
1h12
0h09
Oh19
0Oh30
0h02
Oh11
Oh14
0h22
3h11

Injection in the PS ring
Change of supercycle

No reason found
Radiation alarm East Area

LEAR

Inspection in TT2/TT70
Inspection in the PS ring
Operating fault

LEAR

Loss in TT2/TT70 (inspection)
No reason found
Operating fault

LEAR

LEAR

Operating fault

TOTAL : 7h41

(Period 2)

"

(Period 3)

(Period 4)

”
”
"
”
"
"
"
"
"
"

ANNEX 3



ANNEX- 4

EXTERNAL FAULTS (Number of hours) - 1985

0h04
0nh08
Oh14
14h26

0h02
0h36
0h07
0h22
1h38
3h09
7h09
Oh13

1h49
3h38

12h07
1h10
1h00
3h59
0h12

1h09
6h20
5h13
3h55
0h32
Oh03

0n06

0h07
Oh16
Oh48
0h45
0Oh30
2h46
1h27

3h59

Ejection 16 security (SPS fault)

Ejection 16 security (SPS

LEAR
Mains failure

Ejection 16 security (SPS
Ejection 16 security (SPS

"

”

Mains failure
" "

" Ll

Water problem (SB - A20)

fault)

fault)
fault)

Ejection 16 security (SPS fault)

Mains failure
11] n

" "

" "

Ejection 16 security (SPS fault)

L "

" "

"

"

Ejection 16 security (AA

" "
LU L]

" L]

TOTAL

79h59

"

(Period 1)

(Period 2)

"
"

(Period 4)

"
- n
"
"
"
"
"
”
"
"
"
"
”



ANNEX 5

FAULTS EXCEEDING 6 HOURS (Number of hours) - 1985

7h02 PLS + RF coarse tuning (Period 1)
10h33 Magnet No. 85 (water) "
14h26 Mains failure "

7h09 Mains failure ‘ (Period 2)

12h07 Mains failure "~ (Period 3)
6h20 Mains failure (Period 4)
10h23 Linac-RF "

TOTAL : 68h00
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