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ELECTRIC POWER AND COOLING SYSTEMS FOR PP

W. Bothe

Summary:
For 19 GeV cperat

>n the PETRA stora ring and
experim 25 MW of ele ¢ er. The dif
power distribution systems at medium voltac
voltage level are described. For powering the PETRA
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control room. be given abhout the magnet
circuits and the ar suppli

Water ¢ A magnets, vacuum chambers and
tems ting of pum
coolin

a cocling

rf-component by
angers etce and conc
ther with
oling equipment for

cons

exper imen

located near the experiments.
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as follows:

t ectric power.
most important components is

rf 7,5 MW
dipole magnet circuit 2,1 MW
quadrupole and sextupole magnet circuits 5,5 MW
magnet circul for experimer

expecially for the 3

TASSO and JADE experimen 6,5 MW

The rest will be needed for cryogenics, electronics,
water pumps, etc. Power consumption of the pre-acceler-
ators and intermediate storage rings and their beam
transport system adds another 4 MW, but will not be
discussed in the following.
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Power for components in the PETRA ring tunnel and t
experimental halls is supplied by the two existing
10 kv 3~phase ac-DESY and DORIS nets. They are oper-
ated separately their rate
acity. Each i by a 110/10C
ormer.

circuit
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bution boards under the dipole foundations,
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2) rf power st

Fig. 2 shows a principle diagram of one of the 2 rf
power stations located near the rf halls north and
south. They consist of two 12-phase diode rectifiers
each, rated for 2,4 MW output, 58 kv dc and feed two
500 MHz klystrons. Together with a tap changing
phase auto-transformer with 10 kV input and a smooth-
ing dc choke this equipment is -immersed and placed
in two vessels for outdoor location. Thus indcor space
is only needed for smcothing capacitors, resistors,
isolators, and a spark gap crowbar system. The latter
protects the klystrons from the effects of the capaci-
tor load and the line short circuit current in case of
an internal discharge. The short circuit currents are
kept small by the large reactance of the rectifier
transformer. Short circuit operat-
ion is terminated by tripping the
10 kV circuit breaker. The high
operation frequency of these break-
e application of
vacuum circuit breakers advantage-
ous, a step to be taken in the near
future.

ers would m

3) Magnet Circuits

There are 1 dipole, 18 quadrupole,
and € sextupole circuits. The power
supplies for quadrupoles and dipoles
are of the same type as the ones
used for DORIS. They have active and
y passive filters and high precision
servo loops‘> and are located in
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Notkestrasse 85, D-2000 Hamburg 52.
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PETRA 3-phase ac-distribution system

50 for other beam optics, and the cen-
tral location of a multiple ground
switch. Distribution in the ring-
tunnel and through the experimen-
tal halls is done by aluminum bus
bars. The bus bars offer the pos-
sibility of an easy change of con-
nections to quadrupoles and sextu-
poles thereby providing a maximum
flexibility for the beam optics.
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Fig. 2 Principle diagram of cne rf power station

4) Water cooling

There is a common water system in the PETRA ring tunnel

for magnets and vacuum absorbers. The absorbers are
arranged in series with the dipole windings. All con-
nections from the main pipe to the magnets are made by
hoses without any stop-cock or valve. Only the main
pipes can be separated by eight cut-off valves for
better maintenance. For water cooling of the rf compo-
nents 4 circuits for klystrons, absorbers, cavities,
and circulators are used. Two of them are installed in
the straight sections of the ring tunnel

Cooling equipment such as pumps, heat exchangers, ion
exchangers, etc. is concentrated in two machine rooms
adjacent to rf transmitter halls. Fig. 3 shows the

principle diagram of station north. Water distribution

for the main ring system is done in 2 parallel branches

for each cooling station and 4 in total. Maximum power
in the main ring system occurs at 16 GeV due to the
~absorber losses; and the ncminal temperature gradient
is 40°K.

Power dissipation is done by evaporation cooling. The
south central station uses an existing DESY cooling
tower, whereas a spray
pond has been built
for the north station,
consisting of two sec-
tions for double
spraying. Each section
has 4 rows of nozzles
which can be operated
separately for adjust-
ing to load and at-
mospheric conditions.
With a total surface
of 3300 m? the rate of
cooling is 12 MW,
2979K/315, 5°K.
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the spray pond or to the DESY cooling tower. The other
cooling equipment is located near the experiments.

5) vVentilation and waste heat utilization

ventilation of the PETRA ring tunnel takes place as
shown in Fig.4. Depending on the ambient temperature
ventilation is done only with outdoor air in summer-
time, only with recirculated air in wintertime, or

with a mixture of the two. The temperature gradient
between 2 ventilating stations is at worst 8°K. The
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Principle of the PETRA ventilating system
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experimental halls can be heated by the recirculated
air in wintertime. Additional heating in these halls

" needed will be provided by means of air heaters
supplied from the main cuoling system pipes which pass
the experimental halls. For this purpose the temperat-
ure level has to be kept sufficiently high by tempe-
rature regulation of the whole water system.

Waste heat generated by 2 PETRA-experiments will also
be used. To make this possible the nominal temperature
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level of the cooling water is rated at 3139K/353°K.
Heat will be used e r for direct heating via heat
exchangers or heat pumps.
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