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Explanatory note

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

OVERALL PS SCHEDULES 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 several such periods per PS running period, not 
necessarily of equal length and separated by a machine development period.
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• IAaLE la: A VIEW QF Pb PERFORMANCE FOR 1989

• TABLE lb: A VIEW OF PS PERFORMANCE FOR 1989

• TABLE Ic : A VIEW OF PS PERFORMANCE FOR 1989

• 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
- MO : time used for machine development
- MSU : time used for machine setting-up
- start/stop : time allocated to starting up and stopping the PS.

Partial 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 energy physics is divided 
into four distinct categories (expressed as a percentage of total hours 
of HEP time J, viz :

RUNNING X : time during which the beam is actually used 
ON TIME for high energy physics

SETTING-UP X : high energy operation setting-up time attri­
buted to HEP

FAULT X : self-explanatory
OFF TIME

USER REQUEST X: 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 average intensity are given. These are calculated for the entire 
HEP time in each "PS running period".
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TABLE 5 : TlITAL 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 1989.

• 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 1999. The same figures are 
given for the period 1960-1999 inclusive and under "Grand Total" are 
given the overall totals and overall average for 1999.

• 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 X : self-explanatory 
OFF TIME FAULTS X : self-explanatory.

• TABLE 9 : 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 1999.

• TABLE 19: DISTRIBUTION QF MSU TIME

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

ON TIME X : self-explanatory.
OFF TIME X : self-explanatory.

See annex 6 for the meaning of this heading.
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• !ABLE 11 : MbU STATISTICS UF 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 DITRIBUTION 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 1983.

See Annex 6 for the meaning of this heading.
** See Annex 1 for the meaning of this heading.

• 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 19Θ9. Under "Grand 
Total" are given the overall totals and overall average for 1960-1989 
inclusive .

• TABLE 14 and 14bιs : FAULT DISTRIBUTION BY SYSTEM

These tables give the breakdown time per ‘PS running period*  according 
to the various PS system**:  table 14 for protons and table 14bιs for 
leptons. Totals and percentages for 1989 are given.

• TABLE 15 : VARIATIONS DF 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".
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• 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) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _  for SP
HEP time 

and

AA running-in time - Total PS faults (as seen by AAJ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ for AAAA running-in time

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

This table gives the breakdown time for the year 1989, according to the 
various PS systems**. The faults are further subdivided into particular 
time slices as follows :

** See Annex 1 for the meaning of this heading.

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

1 to -3 hours
3 to 6 hours 

more than 8 hours

• TABLE 19 : FAULT DISTRIBUTION BY SYSTEM FOR THE BOOSTER (number of
faults/total time] (B. Mangeot]

This table gives the breakdown time for the Booster only, for the year 
1989 .

• TABLE 20 : FAULT DISTRIBUTION BY SYSTEM for AAC [number of faults/
total time] (J. Kuczerowski]

This table gives the breakdown time for the AA only, for 1989.

• TABLE 21 : STATISTIQUES AAC (J. Kuczerowski)

Récapitulatif pour l’annee 1989. See also PSZOPZNote 90-7.



TAHlE Z2 ladð PS SCHEDULE

• TABLE 23 : LEAR STATISTICS (S. Baird]

Statistics for 1989 .

• 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 19Θ9.

• TABLE 27 : STATISTICS OF PS INTENSITY AND FAULTS SINCE 1981

• TABLE 28 : LPI STATISTICS

LPI functioning in 1989.
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TABLE 1a

Fig.1 GENERAL DISTRIBUTION OF p+ACCELERATED BY THE PS 
IN 1989
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Fig.2 DIVISION OF PS CAKE FOR 1989



TABLE 1b

X 1016 ∙l∙ctrons

Fig.1 GENERAL DISTRIBUTION OF ELECTRONS ACCELERATED
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Fig.2 GENERAL DISTRIBUTION OF POSITRONS ACCELERATED 
BY THE PS IN 1989
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TABLE 3

DISTRIBUTION OF HEP TIME IN HOURS (IN %)

(*) CRITICAL PERIOD

WEEK NO
ON TIME OFF TIME TOTAL

HOURS OFHEP 
WORKEDRUNNING SETTING 

-UP FAULTS USER 
REQUEST

1 SCHEDULED SHUT DOWN
2 tt • I U
3 U H »

4 ti •t A

5 ft U A
6 H M H
7 U Il Λ
8 tt U ft
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

2 509.46

(95.0)

131.14

(5.0)

2 64 1. OO

2β SCHEDULED SHUT DOWN
27
28
29
30
31
32
33
34
35
36
37
38
39
40

2 124.52

(95. 2)

1 n o s

(4.8)

2 242.00

41 SCHEDULED SHUT DOWN
42
43
44
45
46
47
48
49
50
51

1 270. 53

(8 7.9)

62.37

(4.3)

*
1 12.30

(7.8)

1 446. OO

52 SCHEDULED SHUT DOWN

TOTAL% 93.3 4.9 1.8 100.00

TOTAL 
HOURS 5 905.31 310.59 112.30 6 329. OO



TABLE 4

hep Statisticsof Intensityandnoof pulses

WEEK NO
TOTAL INTENSITY 

[ 1016p+]
AVERAGE INTENSITY

[ɪpp'1.
NUMBER OF 

PULSES
1 SCHEDULED SHUT down
2 U U Λ
3 H U *

4 H // tt
5 H H H

6 H u n
7 n H H

8 M ti f∣

9 
10 
1 1 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25

2 3 60. 7 5. 33 4 ¿30 OOO

26 SCHEDULED SHUT DOWN
27
28
29
30
31
32
33
34
35
36
37
38
39
40

2 5 11.6

(89.0 ei^)

(6 9.2 e~)

8. 70

(O. 08)

(O. 07)

2 8 8 8 OOO

(1 O 4 5 O 00)

(1 O 4 3 0 00)

41 scheduled SHUT DOWN
42
43
44
45
46
47
48
49
50
51

1 2 94.3

(52.9 e<^)

(61. 1 e~)

7. 94

(0.0 7)

(0.08)

1 630 OOO 

(7 2 3 000) 

(7 23 000)

52 scheduled SHUT DOWN

TOTAL 6 166.6 6. 89 8 94 8 OOO

UNITS= P* (lθ1β) d(1015) 08*(1014) e + (1015) e^(1015) S(1O13)
(charge«) (charge«) (charge«)
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TABLE 6

HEP STATISTICS

1Tpp∙, s 1012pp^1

YEAR

TOTAL 
HOURS 
OF HEP 

WORKED

TOTAL 
NUMBER 

OF PULSES 
ACCELERATED

TOTAL 
NUMBER 

OF PROTONS 
Γιo16J

AVERAGE
ΓTpp',J

TOTAL FOR 

1989
6 329.0 8 948 000 6 166.6 6.89

TOTAL FOR

1960...1988
U5 924.8 219 112 267 96 740.8 4 42

GRAND 

TOTAL 

1960...1989
153 253.8 2 28 060 267 102 907. 4 4.51



TABLE 7

DISTRIBUTION OF MD TIME IN HOURS (IN %)

(«•!critical period

WEEK NO
ON ΓIME OFF TIME TOTAL 

Hoursofhep 
workedRUNNING SETTING 

-UP FAULTS USER 
REQUEST

1 SCHEDULED SHUT DOWN
2 ∖t I It H
3 • Il fl

4 tt K It

5 A f∙ U

6 4 tt ■

7 ft It H

8 • ∣ι «
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25
26 SCHEDULED SHUT DOWN

27
28
29
30
31
32
33
34
35
36
37
38
39
40

32.39

(90. 6)

3.21

(9.3)

36. 00

41 SCHEDULED SHUT DOWN
42
43
44
45
46
47
48
49
50
51

83.46

(93. 1)

0.44

(O. 8)

5 30*

(6.1)

90. OO

52 SCHEDULED SHUT DOWN

TOTAL% 92.4 3.2 4.4 100. OO

TOTAL 
HOURS 116.25 4.05 5.30 126.00



TABLE 8

MD StatisticsofIntensityandnoofpulses

WEEK N©
TOTAL INTENSITY 

[ιoV]
AVERAGE INT 

Ltpp1.
ENSITY NUMBER OF 

PULSES
1 SCHEDULED SHUT DOWN
2 ∕/ li U
3 fr h fr
4 fr U H

5 fr H 1

6 H f» M

7 U U H

S i it H

9 
10 
1 1 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25
26 SCHEDULED SHUT DOWN
27
28
29
30
31
32
33
34
35
36
37
38
39
40

58. 7 8. 76 6 7 OOO

41 SCHEDULED SHUT DOWN
42
43
44
45
46
47
48
49
50
51

34.0 5.67 60 OOO

52 SCHEDULED SHUT DOWN

TOTAL 92. 7 7.30 127 OOO

UNΓTS≡ P* (lθ1β) d(1015) 08*(1014) e + (1015) e"(1015) S(1O13)
(charg∙∙) (charge») (chargea)
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TABLE 10

DISTRIBUTION OF MSU TIME IN HOURS (IN %)

WEEK NO
ON TIME OFF TIME TOTAL

HOURS OFHEP 
WORKED

RUNNING SETTING 
-UP FAULTS USER 

REQUEST
1 SCHEDULED SHUT DOWN
2 ft if if

3 ft if H
4 a a Λ

5 9 a ∣t

6 ft a n

7 U t∙ H

B W U M

9 
10 
11 
12 
13 
14 
15 
1β 
17 
18 
19 
20 
21 
22 
23 
24 
25
2β SCHEDULED SHUT DOWN
27 
28
29 
30
31 
32 
33
34
35
36
37
38
39
40

11.46

(38. 3)

0.74

(7. 7)

12.00

41 SCHEDULED SHUT DOWN
42
43
44
45
46
47
48 
49
50
51

3.43

(80. 8)

2.17

(19. 2)

12. OO

52 SCHEDULED SHUT DOWN

TOTAL% 83.6 10.4 100. 00

TOTAL 
HOURS 21.29 2.31 24.00



TABLE 11

MS∪ Statisticsof Intensityandnoof pulses

WEEK NO
TOTAL INTENSITY 

[ιo1V]
AVERAGE INTENSITY 

[ɪpp'1]
NUMBER OF 

PULSES
1 SCHEDULED SHUT DOWH
2 • ∙∙ If

3 ft " U

4 It H H

5 « t∙ ft

6 t∙ Il

7 ♦ If M

8 ,f *

9 
10 
1 1 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25
26 SCHEDUL ED SHUT DOWN
27 
28
29 
30
31
32 
33
34 
35
36 
37
38 
39
40

W. O

(8.7 e≠

Cσ. 7 e'

■)

)

3. 33

(0.08)

(0.07)

30 OOO

(102 000)

(102 000)

41 SCHEDULED SHUT DOWN
42
43

45
46
47
48
49
50
51

0.2

(3.7e^h)

(4.3 e~)

2. OO 

(0.07) 

(0.08)

1 OOO

(51 000)

(51 000)

52 SCHEDULED SHUT DOWN

TOTAL 10.2 3. 29 31 OOO

UNITS= P* do1®) d(1015) 08*(1014) e + (1015) e~(1015) S(10,3)
(charge«) fcharg∙∙) (charg∙∙)
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TABLE 13

PS STATISTICS
FOR HEP+ MD + MSU

1Tpp^1 s 1O12pp^1

YEAR

TOTAL 
HOURS 
OF HEP 

WORKED

TOTAL 
NUMBER 

OF PULSES 
ACCELERATED

TOTAL 
NUMBER 

OF PROTONS 
Cιo1β]

AVERAGE 
Γτpp∙η

TOTAL FOR 

1989 6 479.0 9 106 000 6 269. 5 9. 68

TOTAL FOR

1960...1988
152 280. 3 228 218 841 99 304. 6 4. 35

GRAND 

TOTAL 

1960...1989
158 759. 3 237 324 841 105 574- 1 4.45



TABLE14

YEAR

1 989

1/1

26/2

21/2

25/6

26/6

2/1

3/7

1/10

2/10

8/10

3/10

24/12

25/12

31/12 TOTAL

[p+l

TIME 
WORKED 
HEP+MD 

+MSU 
(HOURS)

i

L

2 641

T D
O

W
N

 
.

2 290

T 
D

O
W

N

1548
I

§ 6479

BREAK­
DOWN 
TIME 

(HOURS) E
D

 SH
U

. 
__

__
__

_

131.14

E
D

 SH
U

120.43

'.E
D

 SH
U

65.38

E
D

 SH
U

317h35,

BREAK­
DOWN 
TIME

% S
C

H
E

D
U

l

5.0 I 5.2 I 4.2
S

4.9

FAULT DISTRIBUTION BY SYSTEM (HOURS)
PERCE NTAGE
OF TOTAL 

TIME 
WORKED 
:6479h

OF TIME 
LOST 

:317h35'

M
A

C
H

IN
E

MAIN 
MAGNET 
& AUXIL.

3.13 1.28 — 4.41 0.07 1.48

MAIN 
GENE­
RATOR

14.29 5.10 0.23 20.02 0.31 6.30

LINAC 23.23 9.50 7.58 41.11 0.64 12.97

BOOSTER

INJECT
∖JM

O
O 

1∩
,

13.41

4.33

Ì 14.27

9.26 U.
15.54

1.41

-⅜-

t≈
L

44.02

15.40

0.68

0.24

13.85

4.94

ACCEL.
-< 
ɑo

15.57 48.17 i 6.41 70.55 1.09 22.32

VACUUM
Uj

— § 0.20 S 1.33
S

1.53 0.03 0.60

EJECT.& 
TARGETS

<ι

Crj
17.27 i 3.19 ⅛ 12.52

i 

<-0
33.38 0.52 10.58

CONTROL 
SECURITY 10.25 6.09 3.23 19.57 031 6.30

BEAM 
TRANS­
PORT

4.54 12.02 3.03 19.59 0.31 6.30

MISCELL. 0.17 0.02 — 0.19 — 0.10

LPI

EXTER.
FAULTS 22.55 10.13 12.10 45.18 O. 70 14.26



TABLE 14 bis

YEAR

1 989
1/1

26/2

2 7/2
26/6

26/6 

2/7

3/7

1/10

2/10

8/10

9/10

24/12

25/12

31/12 TOTAL

[eɪe-]

TIME 
WORKED 
HEP+MD 

+MSU 
(HOURS) r D

O
W

N

l **

B 

≈

k.

2 290

r D
O

W
N

1548

N
M

O
Q 

.

3838

BREAK­
DOWN 
TIME 

(HOURS) E
D

 SH
U

.
ft

E
D

 SH
U

275.53

E
D

 SH
U

91.57

E
D

 SH
U

 i

367.50

BREAK­
DOWN
TIME

%

3 
§

S
C

H
E

D
U

l

12. 1

S
C

H
E

D
U

L

5.9 I 9.6

FAULT DISTRIBUTION BY SYSTEM (HOURS)
PERCENTAGE
OF TOTAL 

TIME 
WORKED 
-3θ38h

OF TIME 
LOST 

;367h50'

M
 A

C
H

I N
E

MAIN 
MAGNET 
& AUXIL.

2.27 4.43 7.10 0.19 1.96

MAIN 
GENE­
RATOR

6.52 6.52 0.18 1.88

LINAC

BOOSTER
M

M
O

G ft

N
M

L 1.00. 1.00 0.03 0.27

INJECT. L-.
- L

2. 14 2.10 § 4.24 0.12 1.14

ACCEL.
S *

I

'∩
H

S 60.33 S
H

U
l

0.56 5H
U

1

61.29 1.60 16.72

VACUUM

IU
LE

D

W
LE

D

0.28

W
LE

D

IU
LE

D

0.28 0.01 0.14

EJECT& 
TARGETS to

ft
3. 14

13H
3S 3.29

S
C

H
E

l

6.43 0.18 1.82

CONTROL 
SECURITY 6.46 0.36 7.22 0.19 2.02

BEAM
TRANS­
PORT

12.35 2.20 14.55 039 4.06

MISCELL.

LPI 17031 62.00 232.31 6.06 63.22

EXTER. 
FAULTS 913 15.43 24.56 0.65 6.77
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3 
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TABLE 19

REPARTITION DES PANNES BOOSTER ANNEE 1989

I
1'-10' 11'-20' 21'- 1h 1h-3h 3h-6h >6h TOTAL

MAGNET Nombre 1 2 4 7

Duree 2' 82' 366' 7h30
ALIM. Nombre 15 9 13 6 2 45

Duree 84' 127, 454' 577' 434' 27h56

KICKER Nombre 0

Duree OhOO

ACCEL. Nombre 1 6 2 2 11

Duree T 86' 58' 136' 4h47

VACUUM Nombre 1 1 2

Duree 5, 93' 1h38

CONTROL Nombre 3 5 2 1 2 13

Duree 11' 84' 68' 165' 443' 12h51

MISCEL. Nombre 3 5 2 2 12

Duree 21' 87' 69' 196' 6h13

EXT. FLT Nombre 10 3 4 3 20

Duree 59' 60' 174' 294' 9h47

TOTAL Nombre 110

Duree 70h42



TABLE 20

FAULT DISTRIBUTION BY SYSTEM FOR AAC 
Number of faults/Total time

. !
1 ANNEE !
! 1989 !
I I

O..10mn! I
86 !

6h18mn!

10..20mn!20mn..1h! 
i i

1h..3h ! I
69 !

115h26mn!

3h..6h ! I
17 !

6θh48mn!

> 6h ! I
17 !

176h44mn!

Total !
I

382 !
438h53mn!

66 !
10h11mn!

127 !
61h26mn!

!INJECTION ! I I 2 !
0h10mn!

11 !
1h40mn!

24 !
13h27mn!

17 !
29h11mn!

4 !
14h33mn!

2 !
31h11mn!

60 !
90h12mn!

!EJECTION !I I 3 !
0h12mn!

2 !
0h20mn!

2 !
Oh45mn!

I
I

I
I

I
I 7 !

1h17mn!
!RINGS AAC ! I I

I
I

I
I 7 !

4hO1mn!
6 !

9h38mn!
1 ɪ 

3h55mn!
2 !

16h00mn!
16 !

33h34mn!
!AA ---> AC ! I 2 !

OhO6mn!
3 !

Oh27mn!
20 !

8hO8mn!
2 !

2h21mn!
3 !

11h30mn!
1 !

7h57mn!
31 !

30h29mn!
.KICKERS !I 6 !

0h19mn!
1 !

Oh1Omn!
7 !

3h10mn!
1 !

IhOOmn!
1 !

3h30mn!
I
I 16 !

8hO9mn!
.SHUTTERS !I

I
I

I
I

I
I

I
I

I
I

I
I O !

OhOOmn!
R . F . !I 4 !

0h16mn!
10 !

1h27mn!
19 !

9h39mn!
11 !

19hO3mn!
1 !

3h35mn!
1 !

11h00mn!
46 !

45hOOmn!
.COOLING !I 8 I 

Oh24mn!
6 !

1h01mn!
5 !

2h55mn!
3 !

5h30mn!
1 !

3h45mn!
2 !

16h00mn!
25 !

29h35mn!
VACUUM !j

I
I 3 !

Oh28mn!
2 !

0h40mn!
I
I

I
I

I
I 5 !

1hO8mn!
CONTROLS ! I 3 !

0h15mn!
I
I 11 !

6h23mn!
12 !

19hO3mn!
J 
I

I
I 26 !
25h41mn!

TIMING !I 1 !
OhO4mn!

2 !
0h20mn!

1 !
0h30mn!

2 !
2h20mn!

I
I

I
I 6 !

3h14mn!
SECURITY ! I

I
I 1 !

Oh10mn!
3 !

1h30mn!
1 !

1h00mn!
J 
I

I
I 5 !

2h40mn!
WATER !I 5 !

Oh24mn!
25 !
3h4θmn!

16 !
6h46mn!

9 !
18h00mn!

4 !
20h20mn!

8 !
86h31mn!

67 !
135h49mn!

DIVERS !I 52 !
4hO8mn!

2 !
0h20mn!

10 !
3h32mn!

5 !
8h20mn!

2 !
7h40mn!

1 !
8hO5mn!

72 !
32hO5mn!



TABLE 21

PS/OP/JK
STATISTIQUES AAC 10-01-1990

ANNEE 1989

7) STACK MAXIMUM DURANT LA PERIODE : 131O.6E9 le 9 AOUT

1) FONCTIONNEMENT DU AAC
5883h
6037h

Heures prévues :
Heures réalisées :

2) PANNES PS
Total des pannes PS vues par AAC : 471h 59mn
Disponibilité PS- - >AAC : 92.1 ∖

3) PANNES AAC
Total des pannes AAC : 435h 03mn ( 336 Pannes )
AAC down time sans pertes de stack: 7.2 %
AAC down time avec pertes de stack: 12.5 %
Répartition des différentes pannes

INJECTION : 90h 12mn ( 60) COOLING : 29h 35mn ( 25)
EJECTION ; 1h 17mn ( 7) VACUUM : 1h 08mn ( 5)
RINGS AAC : 33h 34mn ( 16) CONTROLS : 25h 41mn ( 26)
AA ---> AC : 30h 29mn ( 31) TIMING : 3h 14mn ( 6)
KICKERS : 8h 09mn ( 16) SECURITY : 2h 40mn ( 5)
SHUTTERS : Oh OOmn ( 0) WATER : 135h 49mn ( 67)
R.F. : 45h OOmn ( 46) DIVERS : 32h 05mn ( 72)

4) FONCTIONNEMENT EFFECTIF DU AAC
Sans les pertes de stack : 56O1h 57mn soit 92.7 %
Avec les pertes de stack : 5279h 38mn soit 87.4 *.

5) PRODUCTION D'ANTIPROTONS : 74199.2 E9
Temps de production : 2391h 10mn
Taux de production : 31.0 E9/h

6) PERTES DE STACK PAR PANNES AA : 7942.75 E9(soit 10.70 ¾)
Temps de perte équivalent : 322h 19mn soit 5.3 ,⅞

8) PBARS DIVERS (ME,fin de RUN,18kV): 7325.4 E9(soit 9.87 \)
9) TRANSFERTS
Pbars délivrés au SPS
Pbars délivrés au LEAR

51033.5 E9(soit 68.77 %)
7897.55 E9(soit 10.64 ,⅛)



J®®® IPS ≡SHE≡LE TABLE 22

AAC Stop

PSBZPS machine studies 
Ino beam available)

East HaU

AAC machine studies 
(no antiproton available)

P rar LEAR ∣÷, .

I
LPISPS collider ∙ LEAR * Ea.-⅜⅝ Hall

for LEAR

SPS ♦ LEP ♦ LEAR * Ecl∙1 Hall



TABLE 23

STATISTICS FOR LEAR OPERATION IN 1989

Table 3
Statistics for LEAR operation in 1989

Scheduled physics running time
Scheduled setting-up time
Achieved setting-up time1
Total number of pulses injected
Total number of pulses extracted for physics
Total number of antiprotons injected
Total number of antiprotons ready for extraction 

for physics
1) Includes physics, setting-up and machine 

development

3483 hours
1820 "
1848 “
2070
1656
7.1 1012
4.5 1012
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TABLE 28

LPI Statistics 1989

LPI started up in May with the formation of the LIL sections 
followed by the setting-up of the machine in preparation for the 
production run.

At the end of June, beam was provided for the PS setting-up 
followed by the LEP run in July.

Production continued until Christmas with a week's shutdown in 
October.

Total LPI run time -
LPI tests and commissioning -
Total LPI production time -

4850 hrs.
800 hrs.

4050 hrs.
3797 hrs.
93.7 %

scheduled, 
given.
efficiency

Included in the LPI production time is:
Production for PS/LEP - 3624 hrs. scheduled

3391 hrs. given.
93.6 % efficiency



ANNEX 1-1

FAULT DISTRIBUTION BY SYSTEM

1. Main magnet and auxiliaries
Here are gathered all the faults of the PS magnets, the cooling system, 
the PFW's, the "high energy": quadrupoles, sextupoles, octupoles, the 
Tekelec type power supplies, the power supplies for type "D' and “Μ", 
the equipment for "B*  and "C*  trains, the shims.

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

ʒ. Linacs I and Il
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) .

4. Booster
All the Booster faults (vacuum, RF, controls, etc.) are classed here, 
beginning from I-VS2 (BI.VVSlO) up to T-VS5 (BTP.VVS20) for the vacuum; 
the ejection line to the PS up to T-QU5 (TP-QNOlO) inclusive (transfer 
line) for the magnet units; the transfer line up to and including TIS 
(PI.SMH42) for the magnet power supplies and for demineralised water 
supply).

5. Injection
This section comprises all the faults related to 1 GeV injection and 
e+∕e^ injection.

6. 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, Ip measuring 
system, the ACEM detectors, the pick-up stations. (See annex 2 for 
passive part ] .



ANNEX 1-2

7 . Vac unm
All faults related to the PS, Linac I, Linac II, Booster, FTlG, FA58, 
FT62, HTE, HTP, LIL/EPA, AA, ACOL and LEAR are found here, according to 
their position in the layout. (See vacuum diagrams annexed).

B. Election - targets
Here are classed all the faults concerning the ejections: 16, 58, 62, 
LEAR, the dump targets, the measurement targets, the TV's, the 
measuring transformers to extracted beam, the SECs and BLM's.

8. Control
All the faults of the various parts of the centralised PS computer 
system are found here, plus the security [beam stoppers, fire detection 
equipment, etc.), the timing (pulse distribution to Linac, MCR1 CB1 
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.

1Ü. Miscellaneous
All the faults found here will be dealt with in detail in Annex 3.

11. Beam transport
All the faults related to the separators, the magnets, the quadrupoles 
and their cooling system, the vaccum ejected beams, the septa and the 
hydrogen targets are to be found in this section; plus the ATP, FT16, 
FTS, FT62 and FA58 lines.

12. External faults
All 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).

13. LPi
Here are classed all the faults concerning the LPI.

NB.: for the attribution of the single fault to an equipment, please 
consult the PSZDPZNote 86-29 [Nomenclature des équipements du PS).
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ANNEX 1-7
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ANNEX 1-10

7X1

AA
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INJECTION LINE 
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AutoCod 67∙β7
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ANNEX 2

PASSIVE PART ACCELERATION FAULTS (number of hours] - 19⅛3

NO FAULTS



ANNEX 3

MISCELLANEOUS FAULTS (Number of ho⅛r⅞] - 1989

0h03 No reason found (Period 1)
0hQ3 Adjustment ■
0h04 Operating fault ■
0h07 ■ U

Qh02 Operating fault (Period ¿)

TUTAL = OHl9



rt .⅜ N ¿ X 4

EXTERNAL FAULTS (Number of hours) - 1993

9h54 Mains failure (Period 1)
OhUZ M
IhOO ■
5h00 ■
QhOS ■
QhQS ■
QhOtì ■
0h03 ■
QhDZ M
0h07 ■
QhO4
OhOZ ■ "
0h27 ■
lh30 
lh2Ü 
lh06 
lh55

■
■ 
■ 
■

OhOO Mains failure (Period 2)
OhOZ ■

0hû5 M
Qhû3 ■
OhlO U " '∙
0h53 ■ N ■

IhOZ ■ • M

3h03 N ≡ ■

0h07 ■ ■ N

OhlS ■ ■ ■

0h51 
lh35 
lh5θ

■
SPS 
ST

M N

N

Il

lh37 SPS (Period 3)
0hl4 Mains failure ■

IhlO ■

0h30 U

0h47 M

2h46 Il

4h03 ■

Üh07 
0h40 
OHlS

Installation target for Isolde ■ ■
DI

TUTAL 45hlθ



ANNEX 5

FAULT EXCEDING 6 HOURS (Number Qt hours] - 1383

O3hS4 Mains failure (Period 1)

08h44 114 MHz cavity [Period 2)
16hU2 , ' '

TuTAL = 34h40



ANNEX 6

EXPLANATION GF PS USERS

AA
TST

proton beam production for AA 
proton beam tests for AA

at 26
at 3,5

GeV/c
GeV/c

SPPlp+J proton beam for collider at 26 GeV/c
SPPle+ J positron beam for SPS at 3,5 GeVZc

SFTlp+ J proton beam for SPS fixed target at 14 GeV/c
SFTldJ deuteron beam for ' at 10 GeV/c/n
SFTlO8+ J oxygen ions for SPS fixed target at 10 GeV/c/n
SFTlSJ sulphur ions for SPS fixed target at 10 GeV/c

SPNle-J electron beam for SPS at 3,5 GeV/c

PHY(p+ J proton beam for East Hall at 24 GeV/c
PHYldJ deuteron beam for East Hall at 12 GeV/c/n
PHYlO8+ J oxygen ions for East-Hall at 12 GeV/c/n

DUMP TARGETS : beam on the internal dump targets 47 ou 48 
in the PS or in dump line 02 or 03 at 
different energies.

LEAlp-J antiproton beam for LEAR at 0,6 GeV/c
SPN(p-) antiproton beam for SPS at 26 GeV/c
SFT(α) alpha beam for SPS at 10 GeV/c/n
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